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(54) CLASS CLASSIFICATION ADAPTATION 

PROCESSOR AND LEARNING DEVICE/METHOD 
FOR CLASS CLASSIFICATION ADAPTATION 
PROCESSING 

(57) Abstract: 

PROBLEM TO BE SOLVED: To learn a coefficient for 
improving the resolution of an input picture signal, an 
SN ratio and a luminance value and reducing 
compression distortion and to generate optimum data 
through the use of the coefficient. 

SOLUTION: In a processing circuit 3, the processing f(x) 
of LPF, compression expansion, a gain and offset is 
executed for the input picture signal. A class code 
(index) is generated from the picture signal to which 
the processing f(x) is executed and the generated class 
code is supplied to a learning circuit 7. Then, the 
picture signal to which the processing f(x) is executed, 
a teaching signal, the picture signal to which the 
processing f(x) is executed and the input picture 
signal, the input picture signal and the teacher signal 
are supplied to the learning circuit 7 by changing over 
switches 4 and 6. The learning circuit 7 executes 
learning by a least square method for obtaining the 
coefficient of a linear combination expression from the 
signals. 
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[ft«FM#ffl«H] 
£s 

±13* 5 ^flHIHCJfcS bT±I3&$t#±I3I3tt*®{**> 6 
WBiaatS^C®«fftJ;-3Tx fits 

£ J: i: I" S * 5 * 
Struts 

±BA:fctiMMreH\ ±ffiaW«^* 6 S £ ft 
±HBMS#«SftfcA*««{t** & * *gft£j& 

©ajsfn#*/hi:fc* .toils «»ft*s-r«*s*a 

±t3A£tif $R«^iis ±B»ffli«^* £>»t 3 £ t ft 

j: -r a * 5 * asoftgLasffl <D¥mmw.o 

im&m 5 ] R&R 3 tzIBMOirvZftWO&Nffi'a 

i: *w *> 2 (Dsmz-SL t ftw u 

±K» 1 ©SM^KOHWj fc±K» 2 ©«R*IB!©Ui* 
t *±E¥S*Sfctltl&^-* «t o £ bfc c i: ft4$$t f 

±1348131 lis 

xtjm$m^izttLxis.im®7 ■< >?mmxtb 

!?s «M«S±8 , 4fcfc©0MRfc*HT5.fc-5fc:lyfc£ 
[ ffltitg 7 ] 3 1 13®© * 5 * #&aJ6&9Al 



©¥B»».fc*^T» 

±IBK!LJitts 

*(*in-*-s*»©Tf*Dx SNtbftiS[<Sfr4fc«>©»** 

r s «t $ c b fe ^ t ft 43^ i: r 5 * 5 x a-sta 
sub©*s««. 

[H*I18] »^3tl3«©^7^^jS»E«yiffl 
©#S«BC*V^Ts 

±I3Mis 

\Mwmw%\z.n ^xmmwmmn j: anaftttin-r 

StOt-ifeOs E»CJ:4S**i»«-rSfc»©««ft 
Sffl©*5*WI!«. 

±«3maiis 

[fi*3U 0] ^Mife£Wi«iHift»f 5fc#> 

ts A*tiMWB^©a»© , y->7'^i:«»*nsflH»* 
a*6jDaffl©*«*at:*sv^Tx 

-rs^x^T-^s 

©g^?n^/J^^s«tats if^fits^f-^ 
i:*»6ftSCi:tW«i:"J"4*5^^ajiJ(6«affl©* 

[n«s 1 1 ] at£g 1 0 ce«©* 7^«-aau6» 
affl©^B*ac*v^-c^ 

[0 0 0 1] 

[»ra©aifaa«d»] ci©»wtt, *7^^aa*6 

*.tfjffft£N SNJt, ffiB£»«J:Vlifttt©$e>ft« 

&#^fTasisc4 s T*§s*7^^i©&iaa^Ss *5 

[0 0 0 2] 

©hbts SD (Standerd Definition ) *>6HD (Hi 
gh Deginittion) ^©QHfeffiffiKSMKSx P^^ia^^U 
^^bs MUSE©ifflMas«s 3>^^hS^CY/ 

^ntv^s. -rrj:t>*.s ft6**gf©i$sBi©ii*ft7* 

D**{bU iiiftfiF6*»©*& ftlAtfADBC (Ad 
aptive Dynamic Range Coding ) lc<t 5 *7^^5Sbs 
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Bf 5;i£:t:.fc !> N f#6ftfc &©?&£,. 
[0 0 0 3] 

«»-r4fc«>fc, *Bi$fcfa6*»©«LJi«BU ^£©& 

Bjer&fcftflWaifcCfci. 
[0 0 0 4] 

jaa#jfi**ifcA*fl!«e^kN aw«*i:©Ks©£ 

J: SC. ^BfcJ^TafcSttfcdJ: 
i: - J" 4 * 5 * asaffiMKB*? & 4 • 
[0 0 0 5] tt^3£EB8®fti&Cfc. ^«ffl* 

^^^di^afcs ^^snfcAatiHWi*^ am 

[0 0 0 8]*6t, ffi$ft 1 0 CIB«©*I!I3H\ 

«^fc©^©S*W#«'J*fcfc4«l:-5fc* «R«^B 

r£f«^©^B^ST-feSo 
[0 0 0 7] iffl&Urefck AAIfilftMLTLP 



/*fctt*7-fes» b«9©ffi8f (x) a s JiE£ft5o 409 
f (x) N 0iJ;tl£LPF©t§i§N LPF#Ste£ftfcA* 
ilftfl^tk mtt'!>->r'J>^l/-Ki , l/2t:«J: 

[0 0 0 8] 

iSLTSiWtSo Bit, C©^©^7^^3SJ^ML 
affl©¥B»B©-MW5fe«!J*©^'o y * 0*5**0 1 
T'^sfA^JS^A^^^n-S A^1^*W@ES 3 . 
4 y =f- 4 (bX-mR- B £ ct * -f v 6 © X**H? D 

>W y^4©A*^Afct«&£ft4o £©£*, 

u >y-r^omm^ bfe*.©-r-t)Av>. 

[0 0 0 9] iffiffl|5|K3t?B\ A^fl^t'tt bTi£-f 481 
Sf (x) £bt> «i£-r4J:a^ miiLPFffl 

i. St EEttfoSO-flJik MPEG2©oi>=)-y 
^iWr'a-^fei. SEMf (x) ifiKSftfclltlE** 
fcE©fi*H\ ^7^^IelES5*i^'f y^6©A 

(x) #Jfi£tifc«^:&»&*5*flHR (WT. 

[0 0 10] ±j$©fll^(r*5V^T> <!>*-4ifiXtiW 
?Aft»?U ^-f >v^6tfA*)^g^CS:3l^RbTV^4 
^ #BlH]ES7T-iis X*«l?2*»6©a9H19i:» 

Msf (x) tm$titz\t)m^£fre>m>h&mmz£ 

mmm^tamf (x) &mzntzxti<mt<Dwm<D 
gjii©*^fiafe*«)Scii:c«t"3Tx ^R* s aiif$n 

6* s A**S?D&S^bT^Sa^ ¥g0R7Ttt, 
. A*iS?2^e>©aSiPff^i:. A**g?l*»e>©A^ff 

OTk bT 1 JBSf (x) 

loon] ^®®7iz£r>-c, wm$ixtz&mt. 
8 /»» e> * fu h w l ft ^ ^ u <f ©En 

tMDfrnt (x) *'17-Dtzm^frt>?5z£.f&*'a\\ 

XMm¥ h%M\m £ 6«/J^ S 91% t <fc 5 # 
Bftff-5fc»©— »W»«JfS*^bfct»©Tft*. ±a> 
b&J:3fc, ^©^D^^EIT'I^ ^-T^^4©A^iS 
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J-ASiklFT*-! y?-6 © A^ffi?- D ft **iSHR £ ft 

tO 0 1 2] C©i-5(3> »e>ftfe««ftfli^fc*5* 

1 *»6flt^^n5AWS^A s ^7^4fi!otHlES 1 2£«fctf 
MJi (D L) IhIESI 4"v0tf&Sft-&. ^^^fifcHBSl 
2ffcJ\ #W&*ftfcAafi^©*7*#£J5fc£i'U £)* 

* ft fe * 7 * a, c j: 5 » & n nr 
^*«s.**u i a^titi&^na. flaw^u 1 3t- 

B\ ^5*£j£0I®l 2A>&©£^;*£JfogbT{&gfr& J 

[0 0 13] ±ifibfc, £©«iU3©HEW&*tafc£*iV* 
£&S0E83A s LPF4&a£*T'5&©'T'&tK .fcftlc 
i-pts «MMcft±W«J:aCbfcJ6lffl*«i«lftl2l3 
ftffl^Tg&BJTf So $1\ fi]— ©ttSttfcttbT, 2?1 

£©k£s »^©ffilM5$©»*JR"£»&ftfc 
A*«^li> mtf 1 3 . 5 MHz©-? >7*U >^;u«aBc 
©A/Dg&UKi-^ 7^-o* r ffl^*>&5 s ^y^;i' 
«^«»**u £©i8lWWt^SLS IHfeJK© 

aivMadoawaRtf^&tifcikSPW^ttN m« 2 7. 

OMHzc-y-vru >^MfflA/D»il:iot« 

[0 0 14] £©J;-5ts A^ffl^ (WKWB^LS) k 
«MHt^ (BJJt^«^HS) fcftEWts 0SAtf±SE©H 

^rUi'^W— h©«^*»6> 2fflffflJlEV^>rU>* r l' 

- b ©«* ££$;-r 5 fc womi#n m £ ft* . 

[0 0 15] Sfes ElKf©^^ ^^4©A**g?Ak 

itv^>^u >yv- h©«^££$^ 3 £#>©<&$(# 

JftB£ftSo :fttts #Bl::.fc^T£j&£ftS&tM> s A 
afl^fcttb^ Smt (x) hbTs miiLPFM. 

awfrfcfu «i&;SftftAa<i^0iii*»uu ?§k£ 

* r i/-hftia3Afc:jjvr.fc"5fcH mtt i/2C8kb 

(LPF-Ls) tmm*it*&m\,x^&iz 

[0016] J: »>£#*JfcfcJ\ AAfi^L S (13.5 
MHz) fcttbT LP F#M;*ftfcflre LPF-LS 

(6. 7 5 MHz) tfmm^ES (2 7. 0 MHz) k© 
5*BfcJ:oT* »e>ftfe«*ftfiUBbTx HSBC^-J- 



3. 5 MHz) *e.4ffiffl*V^>^'U>i''l/-b©®* 
(5 4. 0MHz) ft£jai-4£4:#T?**o 

[0017] se*©'#^^T-i±s xttzntzm^fr 

lbs * ©ft^f© 2 fg©ffHfcg WiCtL* 1 ?*^ 
■^V^'J b©A£<S*f £*f btv 4 «©#{** 

©{g-f ft 0 £ * £ k # RJti J: a * o 
ftfrdW^O^BftlllWf*. *^7T?ffl»* 

nfcHA^ft eaiR^ffiiftfi^jRftiii kra^**© 

**«Wfi9J: bs fi^lR^lB^B^mftil^T 
^fftA^ff^iibT.. SNJtft3l*"r4&«>©«»ft* 
gt5„ d©flMRftffifflLTSNi»<Sfftff-5a^N XX 

«*c^«re*fto:fcss©i4^Mnfe^fc^£tk 

[0 0 19] -fCT, d©^2©HSE0 i !lfttx **5lB 
*-C*4A*«*Cs ffiSf (x) hbT, 
£*K<ff©1*ttft =i > h d SSLffilft, 

itttM^tv zmftin^scitT-Ax^iisi^T*?? 
nfcfi^ftft »> x »*wi* kwr s - k t- s n j±©aft 
«©feto©^i!Sft^m-rs 0 ^-5-rsci:T\ m^vtz 

fgt^Uv aM»*ft±w r a a. ^> t^* 
©easis^iaflks^iRfta^T *fc«^i:ftt3-&"c^s 

1 5 i hT- S NJt©&«3&JII* s *tSt |q]±-r S d k A 5 W 

[0 0 2 0] ^3©^SE^Ji:bTs E^S 

#©2fc#£*T5«l^©^Bfti5aBJl-r£o -f>*-*»n 
^ftilbfcH^©^©®^ a*x !Mfett % BSS£ft 

iffl^{i> aw*M»ft*»ofc*)©*»^v^. £tz, 7VTA 

mz#^xt>, immommn^&frbT'tK. mpe 

[0 0 2 1] c©attCJ:6IiI«k©ffi*ttx -ffiStliE 

tt. A*BMWt*t»bTx jflSf <x) tLTv S£ 
^tiSll^©ESS7JSC©E*SffiftiSraftfT^ fc *© h> 
aBWg^»**E»©aiWB-9kftfflv^% EttM* 

©a#©fefc©^ft^B1-2>dkT\ ^©i-5^**P 

mMlt'>®m*i7 J iZ£T\ ES§©S*©a5j«ft^f -5di: 

[0022] sfe*^ m4<Dmmmt\sT, mmmiE 
ft?To@^©^BftiJiB^-rso Hitsi/tf?^ 

ai6iBaffl©^SSEitft»flCMiEfflt:x iDHWfcbfe 

znm&m^aft, nafli^Y#A/D«as2 2c 
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So 3©A/D£M§2 2flt ^!li«13. 5 MHz© 

A/D««MB2 2rt»&¥B0l»2 3fc«kU^ 
■b^ME]ES2 4^i|&^nSo 
[0 0 2 3]^ >/*7-b v MhIBS 2 4 Tttx 
nfcHflEfi^©y-f tzl**7 -b v h fcSEfb 

gr-frSJaaffljWflSf (x) 2: IT, ^IfT^ns. ^ > 
Its JHifflfflW** CRXU 

Ott, y-f>l±, *Klfc«i:6a<"Ct)A<, 0. 
9, 1. 2«fflfllTft)Al^ ^"-f >*J:V/*fctt*7 
TOB=Z (Jf&ftxj&jgO 

fc£U V ( ) Its ( ) rtOiSIHSJRft^^fik-t- 

& o 

[0026] ambuss 2 6 -c-ii, *asn&¥*atii:fe 

■fb£tVT\ V-tfrnVv V (n = a + b) ©n-F# 
#&£«*ftSo £©ntTs> h©3 — KA s S^b[HE&2 6* 
6W1ROM3 2^tt*&$nS. ntfy h©3 

— Ktts ut^Mfffi^s^-wbL&fc©-?.. ^ 

[0 0 2 7] »Mle]E&2 7T-I±, nt^KZ)3- 
K#£filt£ft4*T?©otBn (i7-f-;uK*fcttl7U 
-A + a) £W\ affitffrfei'U ^©{±Jft(£, /D-^ 
•fblHlES2 8;fc«fctf 3 0£5>£®$f[5]ES3 3^tt$S£ft 
S„ 7*Ps>*flslslBS2 8-Ctt, ?±§H^©JSia©^llrt 

y^b£ftfcw?m, ADRcis]es2 9^tt$&^nso 

ADRCEES2 9Tli, iotl^D^^ix 
4^b$nmtfy h©3-F* s S&3E£*i, iiSjIR0M3 

2Aft^ns. ^(03— KB:, ^feio>affiiffl©iiME© 

^b©^?£^*-WbL*:&©T*&3o mtf>vb©3 
-Htii*5^»att, HSfl*]E*fflt>©J:!K S/ 

[0 0 2 8] :70y£{bls]BS3 OfcfcOT, miELXo 

T»i*n5?n^fljt ±iBUfc^Dvf{bIaltt2 
8 ti5^Tllfif^nS^D>>^^bi:l±, H&^T*£ 

IffljR^ 7*D**{bBR3 0fc;fe^T»iR*ftaiia!SR2: 



-fey h©JDfll*«*:$nfc»Sfll^tt% '¥*9tt/flWffiKI 
0ES2 5*5J:VBffilllH2 7^W$&$nS. 
[0 0 2 4] ^ffi/4Iip{iMlH]ES 2 5 T-l±, ffcifc*- 4 
J: o fcffi*&3ftfc«tt«©mtf 1 7 4 -JH* * fell 1 
71/-A^ !3©sptSffi*«tmiip{ISA s *«)6tl5o ¥ 
JSit/«¥ffl3glHlBl2 5t*5l^Tx »«««©«»#* 

/W*PlBaielK2 5*>?>a^b (Q) Il£g2 6^{fcjiS£ 

ns. nflc©¥JSfitft»Hi , i*4ifJi**sc O) fc** 
u awBafcHa-rattiKftsc (2) c^-r. 

[0 0 2 5] 

(1) 

Xj£$i) ( 2 ) 

•5. ¥^0683 lT-tt, ttSlH5llM-iE©IMEffl¥^fll 
8) Kj» htM^fb^n, ffiiIR0M3 2,^ttie*n 

•So 

[0029] £©J;-5£, 7*Ds»^fti*nfc#Iffl*©ll 

^©^isfitt^flttB^n, -r&to-fefwti/^**?^^ 

gg© 1 ofc'-TS^ tt% U^;i/^|fi|T-© J fltIE©tt^C3^ 

tt, 0KfflIEA s >i®t{3^J<©S:|55±-rs®i!lt.^>fro 
[0 0 3 0] J^±©giB^T% 311©^77^i3-h' 

•IT\ S^blH6§2 6*»£>©nbT\y K ADRCIHES2 
9*»&©mKy bfciUSFiSfbigttS lA>6©pt:y b 

Sijl^#S. ^iIR0M3 2fl±, 

£$gi&£-tf-3fctt>£, (n + m+p) If >v b*?>qtf y 

nS. C©J:^Cs KBRR0M3 2*6«»Wtqbr* 

b©^ 7 ^3— h**s^U *©qtT» b©^5^3— 
Ki±, ^§[elK2 3^«$&$n5. 

[0031] ^iiI©^^^to^^•r^ ccifiiir^ 

fci^fc^tf, (n+m+p) bTy 

Ts »»IH>';i'Affl'J^V^t>©*Sk»"ritiBd**j5 

ffi^^{^fflfs*)©t-rsc -r&fc-fc, 2o©«8Ma© 

[0 0 3 2] «3BE^fc*#fri3n*3BElHlBS3 3©ffi* 
7"D s»^fliia^»3 4^WS&^n, -f©7*D y^{b@B 
3 4tlt ailffii^©^IS©^©li!!j^A s 7"D s> *fb* 
nSo T'Dv^ft^flfcAIHlJRfiatt, f-^lHlES2 3^« 
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WHWlO-OllSH 



[0 0 3 3] ±i£Lfc«fc-5t^ A/D£tt82 

2 *» 6OaWfflOi0««^^SIslB 2 3 t«*&*n 

[0 0 34] ilt, TOiS/*iSp<IMin]IFS 2 5 ©-00 

i 7 4 -;u K * fc i± l y i/ — a i*j©flf&K u ^ofi 

*3UT % ¥*SttSffil3»4 3-CH:s ¥JSfitt* 5 S (1) 

ciDfltmsfu fWi^nfc^i^BttN «wis*aji5] 

K4 4-N«^^nShftt N aA«|?4 5 0»69l»»ai* 
tLSo WPffl£ftttl§]B4 4T-{±, l£»^*ffl?-^;u 
i:¥±9(iS*^1f*(BM*^ (2) Ci&JfffiSfu »HJ 

!> ffl 3 ft JMBlpflKStf'.h ^V>^^J±. £fta-$©«ttlfe 

•So 

ADRCE1E&2 9<0«|J«<0— <«J* 



[0 0 3 5] ZL:lT\ 
H7 t^LKWf*. 





x n x 12 . . 


• X,n 








6Yl 


X = 


Xj> x 22 . . 




. ■ - 


Wi 








Xg, X,j . . 






. w » . 












m 


2] 



XW = Y*E . E - 



«2 



ttilslE85 2 X ft/HBtftttEIRg 5 3£«J;tf;iMII]K!5 4^ 

©in jrakds* k * s fa mm ts ft> WL>mtm®& 5 
scswc, t'd **rt©nB*ffl©fM^fc*ffl* t tftaj 
$ns 0 **g5 5-ei±x a^ffl^^S'NjS* 5 ^^ 

ft, -^O^D yptoMi-X s>^U>yDR**Jfffi*n 
^b!UES5 7^tti££ft3. 

[0 0 3 6] ®M@ES5 4T?tt, ft*{ffi&ttS[IIIf8 5 2*3 

^p^^{b^nfc^iim* ii bfi'J^fii4 s M»^^ *©t$ 

Dy^ WuT-3£?iJ{b£ ft, ffi^iS? 5 9 £ 3 - Y<t7 
[0 0 3 7] ^BO^iSk bt, #»fflMiE*fftffl©A 

F^fif 1 *&&©Hfttfft 5 k{5£ U WT KU 



[0 0 3 8] 
XW=Y 



(«BW*.gSi) 

(3) 



(4) 



(5) 



[0040]£(5)fr£u =&wi ®mMU*M,^1z? 
[»3] 



i-1 

e, — ♦ e, 

a*-, a*) 



e,^ =0 (i - 1.2 N) 

dffj 



<6&fK -rat)* 

[0 0 4 1] 
[«4] 



(6) 



•x w N fcH^E-y-tt.fcU. Si (5) <t5v 



(7) 
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[0 0 4 2] 



ae ; ae j 

dw 1 aw 2 



— - x iM 



[»5] 
(i - 1.2. 



N) 



(7) 



S (6) |fefffti = l, 2, ■ Nt^ [0 0 4 3] 

KM N 



Ml 



fffffetlSo ^^T\ 3(5) (8) [0 0 4 4] 

(DIEmXSAim htiho [ft 7 ] 

MM M 



j-1 



j*l 



M M 

J-1 j-1 



M M 

J-1 M 



(8) 



(E«iiXji) w, ♦ (i;^^) *b ■ (Eiji 6 vj> 



>i J-1 ( g ) 



j-i j-i 



^ nits zmm&mNmtz v$>z> a^gst-p 

[0 0 4 5] iEfltKlttx 5£ (9) T-wi t*»A>4 
[88] 

■ 

U k=l, 2, • • •, N N 1=1, 2, • • • , 

N) ^t3tt N Gauss-Jordan©rfjj*i£ * 

[0 0 4 6] «fc N *'J*e*iS0«**fT"5>N-l*'>* 

fllxi ~xn £ N ^©B^t^-rSSiiBipfflOil^fitd 

*fiSC£j*lHlK6 1 tCPU6 2frtbtt*)s ZOJEMJi 
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